emphasis on sample homogeneity, the exclusion of comorbidities, measurement reliability, and the management of other factors that are known to influence extraneous variance. Consequently, we do not know whether it is clinically effective or feasible to translate CBT to primary care. Effectiveness studies, by way of contrast, emphasize validity and generalizability to "real-world" settings by accessing populations and following procedures that reflect more typical clinical practice. Results from a preliminary clinical effectiveness study have suggested that improvements with CBT delivered by primary care nurses may be obtained. 21 The present report is a formal intention-to-treat evaluation of this model.
METHODS

Aims and Objectives
The aim of the study was to test the effectiveness of CBT for the treatment of persistent insomnia in the "real-world" primary care setting. The major research questions were "Is CBT superior to treatment as usual (TAU) in reducing chronic sleep disturbance?", "Are observed changes in sleep pattern and sleep quality durable?", and "Are there predictors of good outcome, or contraindications to the application of CBT, for insomnia in general practice?"
Design
The study conformed to a pragmatic, randomized trial design following CONSORT guidelines. CBT was compared with TAU, this being an appropriate control for a clinical effectiveness study. Major assessments were at baseline, after treatment, and at follow-up 6 months later.
Participants
Potential participants were patients attending an appointment with their general practitioner (GP), or who were on their GP's prescribing list for a sleep medication, during the period June 2001 to July 2003. One hundred and four GPs in 19 practices in Glasgow, West Lothian, and Edinburgh identified participants. Eligibility criteria are described in Table 1 . Participants had to satisfy criteria based primarily upon International Classification of Sleep Disorders -revised/Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 5, 6 and standard quantitative criteria. Consistent with this type of trial, exclusions were limited to new, untreated, or serious disorders or substance abuse problems that would make participation impractical or clinically inadvisable. Patients with physical or psychological problems were not excluded. Similarly, being on sleep (or other) medications was not an exclusion criterion.
Potential participants were notified of the study by their GP and through posters in clinic waiting areas and explanatory leaflets. Some GPs conducted record searches before circulating information to patients with known insomnia problems. All prospective participants were then "referred" by their GP using a simple form on which GPs marked (√) against each study criterion (Table 1) . Participants had the opportunity to discuss the research with a member of the research team and to reconsult with their GP prior to consenting. All gave written informed consent. The protocol was approved by local research ethics committees. Based on previous work, 21 a sample size of 240 would have 90% power to show a 0.5 SD difference between treatments at an α level of 0.05. This was based on CBT achieving a reduction, in minutes of total wake time, at least 50% more than TAU.
After baseline assessment and anonymization, participants were randomly assigned by an administrator in an independent research group using a computer-generated random list of numbers. Allocation was strictly in order of completion of baseline data, independent of participating GP practice or location. Randomization information was kept in a locked cabinet and was inaccessible to researchers. Because of the nature of the intervention, it was not possible to blind participants or therapists to CBT and TAU allocations.
Measures
Potential participants were screened by telephone interview. Data were collected on sleep history, including diagnostic criteria, as well as medical and psychiatric history. A comprehensive faceto-face interview then obtained a more detailed history. Interview was supplemented by completion of the Pittsburgh Sleep Quality Index (PSQI), 22 the Hospital Anxiety and Depression Scale (HADS), 23 and the Epworth Sleepiness Scale (ESS). 24 Subjective sleep pattern was assessed using a sleep diary, 25 completed for 2 weeks at each of 3 assessment points; baseline, posttreatment, and follow-up. Such diaries are the staple tool of insomnia-assessment practice 16 and offer a valid relative index of sleep disturbance, particularly when used as repeated measures. 26, 27 Fourteen nights is an adequate sampling period. 28 Items "how long did it take you to fall asleep last night" (sleep-onset latency: SOL) and "how long were you awake in total last night, after you first fell asleep?" (wake time after sleep onset: WASO) assessed the central insomnia dimensions of difficulty initiating and maintaining sleep. Participants were advised to estimate WASO between initial sleep onset and rising from bed. The diary also inquired about bedtime and rising time, from which total time in bed (TIB), and then sleep efficiency percentage (SE) was
Treatment of Persistent Insomnia-Espie et al calculated (100 -[{SOL + WASO/ TIB} × 100]). Participants were trained to complete sleep diaries using established accuracy criteria. 29 Because movement correlates with wakefulness and lack of movement with sleep, 30, 31 wrist actigraphy was used to objectively estimate sleep for 14 nights before and after treatment. Actigraphs are small nonintrusive devices that record movement information by means of an accelerometer-microprocessor link. In this study, actigraphs (Cambridge Neurotechnology®, AW-4; Cambridge Neurotechnology Ltd., Cambridge, UK) were worn 24 hours per day on the nondominant wrist. An algorithm (maximum sampling frequency 32 Hz, recording all movement over 0.05 g., filters set 3-11 Hz) enabled proprietary Sleepwatch® software (Cambridge Neurotechnology Ltd) to estimate the sleep parameters SOL, WASO, and SE using 1-minute epochs. In the United States, these same hardware and software products are distributed by Minimitter Co. Inc. (Mini Mitter Co., Inc., Bend, Ore). Validity data are available on the following websites www.camntech.com and www.minimitter.com.
Several other clinical outcomes were assessed. These comprised global PSQI score, nighttime use of hypnotic medications, generic quality of life assessed using the Short Form-36, 32 and appraisal of clinical endpoints 33 (SOL and WASO ≤ 30 minutes; SE ≥ 85%) at posttreatment and follow-up.
Interventions
Cognitive Behavior Therapy
Participants assigned to CBT attended 5, weekly, 1-hour treatment sessions. These were conducted in groups of 4 to 6 participants in local general practice premises during the early afternoon or early evening. The content, aims, and objectives of each CBT session are summarized in 16 or available from the first author of this paper). As can be seen in Table 2 , the intervention included the common CBT components such as stimulus control, sleep restriction, and cognitive therapy strategies.
Therapists
To test a potentially generalizable model of insomnia care, we delivered CBT at "grass-roots" level, not in a specialized center or by a specialist psychologist or behavioral sleep medicine expert. Accordingly, 7 health visitors were trained to deliver CBT. In the UK, health visitors are community nurses with postqualification training and certification, who are generally based in primary care teams. They have a specific health education role and commonly encounter sleep disorders in their practice. We followed a model of "training-to-criterion" standards. That is, the health visitors had to demonstrate competence in the 
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delivery of the CBT program. This was ensured by using a manualized therapy approach, participation in a short CBT course, apprenticeship learning opportunities, ongoing mentoring by an experienced clinical psychologist, and evaluation of audiotapes from randomly selected therapy sessions. Specific aspects of the training in CBT are summarized in the section on integrity/fidelity of treatment allocation.
Treatment as Usual
Effectiveness studies should replicate real clinical practices and reflect validity and generalizability. 34 Because we intended to recruit primary care patients with chronic insomnia, we expected concurrent physical and psychological symptoms, as well as concurrent treatments. The TAU comparison group thus represented normal clinical practice, in which GPs were free to offer appointments, to prescribe, and to maintain or discontinue prescriptions. What this meant in effect was that participants allocated to TAU received no additional help with their insomnia therapy, resulting from their participation in the study, but that their GPs were free to do whatever they would normally do. Indeed, in this respect, CBT was, in reality, a CBT plus TAU condition because the trial protocol explicitly permitted GPs (and other physicians and health professionals) to continue their health care provision uninterrupted with all the participants. TAU participants completed assessments as for the CBT condition but received no insomnia advice from the trial team or from our therapists. At the end of the protocol, the TAU group was provided with a booklet "The Good Sleep Guide," prepared by the first author for the National Medical Advisory Committee.
35
Integrity-Fidelity of Treatment Allocation
The integrity of the treatment allocations was ensured as follows: (1) Nurse therapists attended a 12-hour, 2-day course on sleep disorders, working with groups, CBT principles, and instruction on the CBT program. (2) Therapists "sat in" on existing CBT groups and maintained an informal peer support network. (3) An experienced psychologist with training in behavioral sleep medicine acted as a mentor/consultant but did not work directly with participants. (4) The CBT program was manualized, following a recent study. 21 It comprised therapist notes, PowerPoint presentations (15 slides per session), worksheets for "break-off" times, and take-home notes with implementation guidelines. (5) Therapy sessions were audio-recorded, allowing appraisal of fidelity of CBT administration. (6) TAU participants were not seen for assessment at times when or in places where CBT assessment or intervention was operating. (7) GPs were advised of TAU allocations but were not provided with copies of CBT materials. (8) CBT participants were asked to not make copies of materials. To strengthen this instruction, all materials were prominently marked as copyrighted.
Statistical Methods
Data analyses followed a conservative intention-to-treat model, with all allocated participants who provided baseline data included in a series of 2 (group: CBT, TAU) × 3 (time: baseline, posttreatment, follow-up) repeated-measures analyses of variance (ANOVA). Missing values were replaced using last observation carried forward, consistent with the methodology applied by Jacobs et al 57 in their intention-to-treat, placebo-controlled, trial of insomnia treatments. This approach was preferred to HLM analysis, which would have been more appropriate if the participants had been randomly assigned as groups (a "cluster" randomized trial). Participants were randomly assigned individually between the therapies. Consequently, the analysis undertaken reflects the nature of the underlying randomization (and the associated permutation test). Significant Group × Time interactions were explored posthoc by within and between sample t-tests to locate the effect. Percentage change over baseline and relative effect sizes
}/ 2]) were computed to estimate treatment impact. 36 Consideration was paid subsequently to potential predictors of outcome using linear regression methods.
Role of the Funding Sources
Neither funding source (Chief Scientist Office, Scottish Executive; Dr. Mortimer and Theresa Sackler Foundation) participated in the study design, data analysis, or writing of this report.
RESULTS
Participant Flow
Three hundred and eighty-five adults were assessed for eligibility of whom 51 (35 women and 16 men; mean ± SD age 53.1 ± 11.2 years) were excluded, largely because of unidentified or untreated problems (Figure 1) . A further 133 (87 women and 46 men; mean age 51.5 ± 17.9 years) did not complete the baseline sleep diary, leaving 201 who met criteria and were randomly assigned to treatment.
Demographic and clinical characteristics of this sample are presented in Table 3 . Participants were typically middle-aged and had had insomnia for more than 10 years. Two thirds were women. Half were on sleep medication, primarily using benzodiazepine hypnotics (1 in 3 of those on hypnotic medication was on a benzodiazepine receptor agonist). Only one third of the sample had no comorbid problems. Almost 60% of the participants had some degree of mental health problem (most commonly depressive symptoms and generalized anxiety). Indeed, consistent with this finding, on the HADS, 118 (59%) scored in the clinical "caseness" range (> 10) for anxiety and 86 (43%) for depression. 23 More than one third of the sample had comorbid physical disorders, either alone (11%) or concurrent with a mental health problem (25%). Disorders of the cardiovascular (eg, high blood pressure), musculoskeletal (eg, arthritis, pain) and endocrine systems (eg, diabetes) were among the most common. Concurrent pharmacologic
Participants were drawn from across the socioeconomic spectrum. The only baseline difference (Table 3 data) was a modest overrepresentation of higher socioeconomic status (DepCat group 1-2) in CBT (34.5%) relative to TAU (19%) [χ 2 = 6.02, df = 2, P = 0.049]. Compared with Scottish population data, 37,38 our sample had a lower representation of midband 3 to 4 (23.5% vs 45%), a higher representation of band 1 to 2 (27.5% vs 10%), and a similar representation of the lowest band 5 to 7 (49% vs 45%).
Nineteen CBT groups were run by the therapists. Three quarters of CBT participants attended 3 or more therapy sessions. For missed sessions, participants "caught up" via discussion at the end of the subsequent attended session. The 23 participants lost from CBT/TAU during the treatment phase (Figure 1 ) did not respond to 2 subsequent letters or phone calls and did not differ from completers on presenting characteristics. Respectively, 80% and 81% of those receiving CBT and TAU provided data at 6-month follow-up. Thus, "drop-out" rates for CBT and TAU were similar during both intervention and follow-up. Baseline variables for noncompleters did not differ significantly from those for completers. Likewise, preliminary analyses of dependent variables revealed no differences across sites. Data therefore were pooled. No adverse events were reported anecdotally with either CBT or TAU.
Self-reported Sleep
Summary data (mean ± SD) for CBT and TAU at each assessment point are provided in Table 4 . Visual inspection of these data suggests that the TAU group slept somewhat better than the CBT group at baseline. However, there were no statistically significant baseline differences in either self-reported or actigraphic sleep. Difficulty initiating sleep (SOL) declined more following CBT than TAU, the significant Group × Time interaction (F 2,198 = 6.64, P = 0.002) being explained by a between-group difference at posttreatment (t = 2.74, df = 199, P = 0.004). Differences between CBT and TAU failed to maintain statistical significance at follow-up (P = 0.079). Repeated-measures ANOVA on difficulty maintaining sleep (WASO) also yielded a significant interaction term (F 2,198 = 7.12, P = 0.001). However, independent samples ttests revealed no significant differences between CBT and TAU at posttreatment (P = 0.10). SE is a measure of sleep continuity across the night. ANOVA yielded a significant Group × Time interaction (F 2,198 = 8.07, P < 0.001), which was accounted for by higher posttreatment SE in the CBT group relative to TAU (t = 1.70, df = 199, P = 0.045). At follow-up, this difference was not statistically significant (P = 0.06). Total sleep time increased by 12 minutes after CBT and by 21 minutes at 6 months, compared with a 5-minute reduction for TAU. These differences, however, were not statistically significant. The interaction terms for SOL, WASO, and SE remained significant after correction for multiple comparisons on sleep-diary measures (P = 0.05/4 = 0.0125). In order to be conservative, we also repeated the above analyses entering baseline values as covariates. This did not alter any of the above findings. . This maintained effect size at posttreatment was influenced by an increase in WASO of 10% (8 minutes) with TAU. The relative SE increase over baseline was 13% at posttreatment (d = 0.68) and was 11% at follow-up (d = 0.57) for the CBT group. These changes represented absolute increases in SE of 9.1% and 7.3% respectively. TAU was associated with a slight tendency to reduced SE
Actigraphic Estimates of Sleep
Data from 126 participants were available; 69 participants were allocated to CBT (45 women and 24 men; mean age 54.7 ± 14.6 years) and 57 to TAU (38 women and 19 men; mean age 54.7 ± 13.7 years). Demographic and clinical characteristics were similar to those of the full study sample. No effect of treatment was observed on actigraphy-derived SOL or SE (Table 4) . For WASO, both Group (F 1,124 = 11.84, P = 0.001) and Time (F 1,124 = 9.55, P =0.002) main effects were significant, as was the Group × Time interaction (F 1,124 = 5.01, P = 0.027). Accordingly, a pretreatmentposttreatment change score was calculated, and an independent samples t-test conducted. This revealed a significantly greater reduction in WASO following CBT, as compared with TAU (t = 2.28, P = 0.024).
Actigraphic scores for SOL and WASO were lower and, for SE, were higher than sleep-diary estimates. Intercorrelations of weekly mean data for SOL (r = 0.340, P < 0.001), WASO (r = 0.182, P = 0.041), and SE (r = 0.275, P =0.001) were modest.
Other Clinical Outcomes
Global sleep disturbance reduced by at least 4 PSQI points (more than 1 SD) at 6-month follow-up under CBT, compared with a 1-point change under TAU ( Table 5 ). The Group × Time interaction effect was significant (F 2,198 = 3.83, P = 0.023), accounted for by PSQI reductions both at posttreatment (t = 1.68, df = 199, P = 0.048) and follow-up (t = 2.97, df = 199, P = 0.002) in the CBT group, compared with TAU. There was a nonsignificant reduction of hypnotic consumption in both CBT and TAU (Time main effect F 2,198 = 2.68, P = 0.074) but no significant interaction.
Following CBT, 32 participants (30%) achieved a SOL of 30 minutes or less, with 35 (33%) achieving this endpoint at 6 months. In TAU, the comparable figures were 17 (18%) and 21 (22%), respectively. These effects represent a significant improvement following CBT relative to TAU at posttreatment (χ 2 = 4.67, df = Data are presented as mean ± SD; for medication use, this is mean ± SD number of tablets taken per night. CBT refers to the cognitive behavior therapy; TAU, treatment as usual; SF-36: Short Form-36.
Treatment of Persistent Insomnia-Espie et al 1, P = 0.022; Fisher exact Test) but not at follow-up (χ 2 = 2.17, df = 1, P = 0.094). Fourteen participants (13%) had WASO of 30 minutes or less after CBT, with 20 (19%) obtaining this cut-off at follow-up, compared with 10 (11%) and 11 (12%), respectively, following TAU. The achievement of SE of at least 85% was also included as a conventional threshold value for normal sleep. 55, 56 This criterion was achieved by 28 (26%) of CBT participants after therapy and by 21 (20%) at follow-up. For TAU, these outcomes were obtained by 16 (17%) and 13 (14%), respectively. These WASO and SE indexes of change were not significantly different upon statistical analysis.
The SF-36 was completed before and after treatment (see Table  5 ). Higher values indicate better perceived health. Time main effects were observed in 4 domains: physical functioning (F = 5.82, P = 0.017), mental health (F = 12.9, P = 0.001), energy/vitality (F = 15.7, P < 0.001) and general health (F = 8.89, P = 0.003) (all df 1,199). Significant Group × Time interactions, suggesting better treatment response after CBT, were obtained for 2 domains: mental health (F = 4.29, P = 0.040) and energy/vitality (F = 7.92, P < 0.005). A nonsignificant effect was observed for emotional role limitation to respond better to CBT (F = 3.43, P = 0.066).
Predictors of Outcome
It is important also to investigate if there were any factors specifically associated with better or poorer treatment response. Demographic (eg, sex, age, socioeconomic status, location of group), clinical (eg, comorbidities, psychopathology), sleep (eg, duration of insomnia, medication) and treatment-related data (eg, attendance rate, therapist, group attended) were available to inform such analyses. At the conceptual level, such independent variables are divisible into "moderator (present at baseline) and "mediator" (treatment-related) influences upon outcome. SE change from before to after treatment was selected as the dependent variable because SE is a recognized summary index of sleep disturbance and because SE demonstrated the largest posttreatment effect size. Stepwise linear regression revealed that only 2 variables contributed significantly to the prediction of SE change for the CBT group (F = 26.12, P < 0.001). Baseline SE (a moderator variable) entered on the first step (Adj. R 2 = 0.433; β = 0.611; P < 0.001) and frequency of attendance at CBT sessions (a mediating variable) contributed a small amount of additional explanatory variance (Adj. R 2 = 0.469; β = -.218; P = 0.033).
DISCUSSION
Insomnia is a problem with population prevalence and comorbidity so high that a clinical effectiveness study is required to establish if a promising intervention like CBT can be translated into a community-based treatment. CBT is normally regarded as a complex and specialized intervention; therefore, as well as effectiveness, there is the issue of feasibility. This study, therefore, investigated the impact of manualized, nurse-administered, smallgroup CBT on relatively unselected "real-world" participants with severe and persistent insomnia.
Our intention-to-treat data offer some support for the clinical effectiveness of CBT for insomnia. Significant reductions, totalling around 60 minutes per night, in symptom measures of SOL and WASO were observed with CBT, and SE increased by 9%. TAU did not yield comparable benefits. ANOVA models suggest that these posttreatment improvements were more convincing for sleep latency than for wakefulness during the night, and this is confirmed by effect-size data (d = 0.58 and d = 0.35, respectively). Effect size was greatest for SE (d = 0.68) indicating that, under CBT, participants were reliably sleeping through a greater proportion of their time in bed. Global sleep quality, as measured on the PSQI, also improved following CBT. Follow-up data, however, suggest some loss of therapeutic effect, particularly in WASO, although the WASO effect size was sustained, perhaps because TAU participants were somewhat more wakeful at 6 months. Effect sizes for SOL and WASO at follow-up were small to medium but remained relatively robust for SE (d = 0.57). Mean CBT reductions for SOL and WASO, in previous efficacy studies, have been about 30 minutes each, 33 similar to our findings. However, average effect sizes have been 0.88 and 0.65, respectively, considerably larger than our results. This may reflect the more severe and complex presentation of our patient group. There is also some suggestion that our study may have been underpowered to detect between-group differences at 6-month follow up, when nonsignificant probabilities for SE ( P = 0.06) and SOL ( P = 0.079) were obtained. Posthoc power calculations indicate that sample sizes of 235 (for SE) and 300 (for SOL) would have been required to achieve an α value of 0.05 at 80% power. We had originally planned to enrol 240 participants but achieved only 201. These data may be indicative of the considerably larger sample sizes required for effectiveness research, relative to efficacy research, because of the greater within and between-subject variability in clinical samples.
Nevertheless, and consistent with other recent data, 39 it is encouraging that factors such as the chronicity of the insomnia disorder, the absence or presence of physical and mental health comorbidities, and participant age and sex did not emerge from regression analysis as explanatory factors associated with therapeutic response to CBT. As might be expected from the law of initial values, baseline SE was the main predictor of SE improvement, explaining 43% of variance in the treated group. Thus, baseline data may moderate treatment response but, from our data, primarily in the sense that high baseline values provide greater room for improvement. Attendance rate at CBT sessions added a further 3.6% of explanatory variance and was the only treatment-related mediator of outcome. People who attended more often were likely to do better. This too is an important finding, reinforcing the importance of motivational aspects of CBT and of helping patients to conceptualize the program as a course of treatment. The interaction of insomnia severity with the likelihood of committing to achieving and sustaining change in sleep-related behavior and cognition appears worthy of further dedicated research effort.
Sleep self-report data were not mirrored by actigraphically estimated sleep, either in terms of capturing the baseline complaint of insomnia or in terms of outcome. Only WASO data demonstrated treatment-related impact, whereas, on sleep diary reports, CBT was associated with greater reduction in SOL and increase in SE. These findings parallel other recent work showing limited impact of CBT on actigraphically determined sleep. [40] [41] [42] Only 1 study, on insomnia patients with chronic pain, has demonstrated both subjective and actigraphic sleep improvement. 43 Indeed, a systematic review and practice parameters statement, published since we began this research, suggests a limited role for actigraphy applied to insomnia intervention research. 44, 45 Studies have found that actigraphy consistently produces different estimates Treatment of Persistent Insomnia-Espie et al of sleep time and number of awakenings and lower estimates of sleep latency than do sleep diaries, 46, 47 and correlation between self-report and actigraphy has been generally poor. [48] [49] [50] However, such limited correlation between entirely different modes of assessment should not be unexpected. In considering the role of actigraphy in sleep assessment, Tryon 51 makes the point that the observed modest coefficients of validity of actigraphy (in relation to polysomnography) actually exceed those associated with many medical and psychological tests. Consequently, the significant impact of CBT upon actigraphically estimated WASO in the present study is interesting in part because it contrasts with the sleepdiary improvements that were observed primarily in the SOL and SE domains.
We used conservative criteria to investigate clinical endpoints. Of CBT treated. 20% to 30% achieved these endpoints (below threshold for insomnia disorder), compared with 10% to 20% of TAU participants. Compared with absolute reductions in SOL, WASO, and SE complaints, these outcomes are relatively disappointing for CBT and may reflect the initial severity of the sleep disorders in this study. That is, although CBT was associated with greater symptomatic improvement, many participants remained in the clinical range at follow-up. Certainly, if even more stringent criteria were applied (eg, reduction in symptom score of at least 0.5 SD plus 30 minutes or less of SOL or WASO), we would have obtained very few responders to CBT. Likewise, although significant PSQI-based sleep-quality improvement was achieved and sustained in the long term following CBT, the 6-month follow-up mean value of 8.4 remained considerably higher than the cut-off of 5 used for normal sleep.
Such results raise the long-standing issue in insomnia outcome research concerning the relative paucity of treated participants who endorse becoming normal sleepers after treatment. In the context of this particular study, one possible explanation for the disappointing clinical endpoints is that there may have been insufficient treatment offered through the CBT-group program, at least for a proportion of the patients. Whereas this model of care may be sufficient for some, it may not be sufficient for the majority of clinical insomnia cases. The use of more sessions, more highly skilled therapists, tailored CBT interventions, or a combination of CBT and pharmacotherapy treatments, along with proven methods to achieve and to sustain high levels of patient assimilation of treatment information and adherence to treatment protocol may all make a difference to outcomes in insomnia clinics. Although work is steadily advancing in these areas, we do not yet have the algorithms to enable us to make these judgements in an informed manner.
Nevertheless, our CBT participants demonstrated more than mere sleep-symptom change. On the SF-36, health-related quality-of-life improvement was found in domains reflecting mental health and vitality. These results suggest that CBT for insomnia may be associated with generalized benefits to everyday functioning. This is consistent with contemporary understanding of insomnia not only as a disorder that impairs the sleep experience, but also one that negatively impacts the day. 5, 6 Our findings of quality-of-life change following CBT for insomnia parallel other recent data using the SF-36. 52, 53 Notwithstanding our earlier comments about sampling adequacy, our sample size (n = 201) was considerably larger than that of any previous report of insomnia treatment. Efficacy studies typically have comprised 40 to 100 participants. 33 More importantly, our participants were clinically identified, and 70% had comorbid mental or physical health problems. Only 51 of 385 potential participants were excluded, largely because of suspected untreated disorders. However, a further 133 who met criteria and consented to participate in the study, withdrew prior to random allocation to treatment. Unfortunately, we have limited data on the reasons for these withdrawals. Delays in processing individuals may have contributed to some nonresponses. Also, we suspect that many individuals who were routine users of hypnotics on prescription, who initially expressed interest when contacted by their GPs, thereafter withdrew. This may reflect the importance of patient "readiness" to adopt a CBT approach in the real-world clinical setting. Nevertheless, 50% of randomly assigned participants were on hypnotics. The personal, socioeconomic, and clinical profiles of our participants suggest that we did identify our target community population and that they had severe and chronic insomnia. Total wakefulness per night was around 2.5 hours, and baseline SE was around 70%.
We wanted to test a potentially generalizable model of care that had proven to be beneficial in a more limited previous study. 21 From our experience, it is feasible for nurses based in primary care to learn, and to deliver, a CBT program, and our results are promising for what might be regarded as a "first-line" insomnia intervention. By providing group treatment using a trained nurse, the "per patient" costs may be minimized. Crucially, however, the use of a manual ensured treatment integrity and fidelity, and, alongside training, supervision and case review, would seem a crucial component of any program "roll-out." We have summarized elsewhere how a skilled clinical psychologist or behavioral sleep medicine specialist could operate an insomnia "triage" system, allowing nurse-led group-based CBT to complement individual therapies. 54 This model, of course, requires further evaluation. Moreover, our approach would need to be tailored to the operational characteristics of other healthcare systems. Perhaps the National Health Service in Scotland is more amenable to this type of intervention in primary care because of the established health-provision role of primary care nurses (health visitors) and the day-to-day interactions between clinical psychologists and GP services. In the UK, generally, the services provided by the National Health Service are all government funded, using revenue from the taxation system. The common co-occurrence of insomnia with depressive and/ or anxiety symptoms in primary mental health care also highlights the need for investigation of CBT for insomnia as an adjunct to existing community treatment for these disorders. The intervention described here might be readily adapted for that purpose.
In interpreting our findings, several factors merit consideration. First, the dataset are limited to self-report and actigraphic estimation of sleep. Although the former in particular is appropriate to the clinical-effectiveness question, appraisal of effects upon polysomnographically defined sleep at home would be informative. Second, CBT did not specifically target hypnotic drug use. Reductions in use were observed with both CBT and TAU. This may reflect an implicit focus upon non-pharmacologic management. Nevertheless, other recent work has demonstrated that CBT can be effectively applied to hypnotic reduction as a primary outcome. 52 Third, the use of TAU as the control condition of choice for clinical effectiveness study also imposes limitations. Important among these is the fact that CBT does not control for the additional time, attention, and demand characteristics associated with provision of a therapy. Although such factors have been controlled for in previous CBT trials, there remains the possibility that such nonspecific treatment factors played a part in the response to the CBT arm of the present study. Finally, both groups in effect had "treatment as usual," and, so, other factors may have influenced our results, even though participants were appropriately randomly assigned to a treatment group. Efficacy trials ensure better control over variation, whereas effectiveness studies give indications about potential for service implementation. Clearly, both methodologies are required to test the important possibility that CBT could become the treatment of first choice for persistent insomnia in primary care.
